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Introduction
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Soil microbial composition, including genetic diversity and quantity, is critical 34 for the maintenance of soil health and quality and directly affects soil function [1] . 35 Many studies have verified that soil microbial communities influence plant growth 36 and productivity, disease resistance, nutrient availability, ecosystem functioning, and 37 plant-soil feedback [2] . Among soil microbes, bacteria play a pivotal role in crop 38 production, supplying nutrients to crops, stimulating plant growth, controlling the 39 activity of plant pathogens, and improving soil structure [3] . For potato planting, the 40 bacteria in the soil are very important for nutrient cycling, decomposition of organic 41 matter, and soil fertility [4] . Concerns have been raised that the alteration of soil 42 microorganisms is one of the major consequences of potato continuous cropping [5, 43 6]. Therefore, it is important to study the changes in soil bacterial composition and 44 implement effective farming practices to reduce the losses caused by potato 45 continuous cropping. 46 Potato (Solanum tuberosum L.) is an important food crop and plays a crucial role 47 in the agricultural development of an entire region [7] . China is the largest potato 48 producer worldwide and plays an increasing role in the global potato market [8] . 49 However, due to the restriction of land resources, continuous cropping is very 50 common in China [9] . This practice affects soil physicochemical properties, which 51 further result in a series of problems such as increases in pests and diseases, and 52 alterations of the natural microbe balance [10] [11] [12] . Therefore, it is important to 53 implement effective practices to reduce the losses from continuous cropping in potato 54 production. 55 Ridge-furrow mulching planting management systems have been viewed as the 56 simplest and most efficient means for utilizing water. Much research has focused on 4 57 improving and adjusting farmland moisture [13, 14] . Qiang et al. [15] 
Microbial culture and determination
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The bacteria were cultured in modified peptone-beef extract medium containing Student's t-test (P < 0.05 was considered significant). 10 
164
RESULTS
165
Effects of planting patterns on soil physicochemical properties 166 The physicochemical properties of the soil profiles for the six different planting 167 patterns are summarized in Table 1 . High levels of relative water content were 168 detected for on-ridge and on-furrow planting with mulching (T2, T3, T4, and T5). 169 Compared to the other treatments, a more moderate pH value and a lower electrical 16.0%, whereas that of Planctomycetes varied between 7.8 and 9.2%.
220
The color gradients and similarity degrees in the heatmap shown in Figure 2   221 indicate the diversity and richness of the bacterial communities of the six tested soils. 222 The bacteria in continuous cropping soils were classified into 439 genera, including with an on-ridge pattern (T2) ( Table 2 and Table 3 ). Interestingly, our results also 279 revealed a lower level of fungal biomass in most potato growth periods from fully 280 mulched soils (Table 4) . Thus, the decrease in bacterial biomass and increase in 281 fungal biomass could possibly be directly or indirectly prevented by using mulching 282 management. Moreover, we also verified that the soil from T2 maintained better soil systems on diversity at the genus level (Figure 3) . Furthermore, we have confirmed 309 higher potato production from both furrow and ridge mulched soils (Figure. 4) 
